This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 08-329232 
(43)Date of publication of application : 13.12.1996 



(SDlnt.CI. 




G06T 1/60 








G11C 11/41 








H04N 5/907 




(21 Application number 


07-135294 


(71)Applicant 


NEC HOME ELECTRON LTD 


(22)Date of filing : 


01.06.1995 


(72)Inventor : 


YAMADA WATARU 



(54) PICTURE DATA STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To provide a picture data storage device 
having the same function as adoption of a dual port 
memory and capable of being produced with a low cost 
by arranging two single port RAMs in parallel between a 
picture data input port and a picture data output port. 
CONSTITUTION: Output terminals A and B of an input 
side switching circuit 3 are connected to ports P3 and 
P4 of two single port RAMs 1 and 2 through busses bus1 
and bus3. Input terminals A and B of an output side 
switching circuit 4 are connected to ports P3 and P4 of 
two single port RAMs 1 and 2 through busses bus2 and 
bus4. In this case, single port RAMs 1 and 2 have the 
same storage capacity corresponding to one frame of 
the video signal and can be accessed independently of 
each other by write control signals 1 and 2 and read 
control signals 1 and 2. Ports P3 and P4 are 
alternatively connected to a picture data input port P1 
or a picture data output port P2 by switching circuits 3 
and 4. 
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[Claim(s)] 

[Claim 1] Image data storage which it does [ storage ], and the digital image data 
corresponding to the video signal of the video signal taking-in equipment and the image 
processing system which are characterized by providing the following incorporated with the 
aforementioned video signal taking-in equipment are memorized [ storage ) temporarily, and 
makes this read to the aforementioned image processing system side if needed Image data 
input port which should be connected to the aforementioned video signal taking-in 
equipment The image data output port which should be connected to the aforementioned 
image processing system Two single-port RAM which a parallel arrangement is carried out 
between the aforementioned image data input port and the aforementioned image data 
output port, and has the storage capacity for the video signal 1 field at least, respectively 
Alternatively the aforementioned image data input port to each of the port of the two 
aforementioned single-port RAM A connectable input-side electronic switch, Alternatively 
the aforementioned image data output port to each of the port of the two aforementioned 
single-port RAM A connectable output side electronic switch, The cooperation circuit which 
controls the aforementioned input-side electronic switch and the aforementioned output side 
electronic switch so that data write-in operation from the aforementioned image data input 
port and data read-out operation to an image data output port are performed by turns 
without competition in each of the two aforementioned single-port RAM 
[Claim 2] The aforementioned cooperation circuit is image data storage according to claim 1 
characterized by answering the video synchronizing signal sent from the aforementioned 
video signal taking-in equipment, and controlling the aforementioned input-side electronic 
switch and the aforementioned output side electronic switch. 

[Claim 3] The aforementioned cooperation circuit is image data storage according to claim 1 
characterized by generating the state signal of the two aforementioned single-port RAM, 
and outputting to the aforementioned image processing system side. 

[Claim 4] The aforementioned video synchronizing signal is the claim 2 characterized by 
being a frame synchronization signal, or image data storage according to claim 3. 
[Claim 5] The aforementioned video synchronizing signal is the claim 2 characterized by 
being a field synchronizing signal, or image data storage according to claim 3. 

[Detailed Description of the Invention] t 
[0001] 
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[Industrial Application] It is related with suitable image data storage for this invention to carry 
out the image processing of the image data generated based on the video signal suitably, 
and perform various animation display. 
[0002] 

[Description of the Prior Art] In digital instruments, such as the latest personal computer or a 
word processor, or TV reception was carried out, what can display on a screen the 
animation which corresponds based on the video signal photoed with the video camera is 
known. And for such a use, the external support equipment generally called a video capture 
board etc. is used. If the animation is displayed using a video capture board, various 
processings of expansion, reduction, mosaic-izing, etc. can be easily performed to the 
original animation by using suitable image-processing software together. 
[0003] By the way, it does, the digital image data corresponding to the video signal of video 
signal taking-in equipment (it consists of high-speed A-D converters etc.) and an image 
processing system (it consists of a personal computer, a word processor, etc.) incorporated 
with the aforementioned video signal taking-in equipment are temporarily memorized on. 
such a video capture board, and the image data storage which makes this read to the 
aforementioned image processing system side if needed is built in it. Conventionally, 
generally as this picture storage, the so-called dual port memory is adopted from the 
advantage which can perform asynchronously write-in operation from video signal taking-in 
equipment, and read-out operation from an image processing system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional image data 
storage which adopted such dual port memory, while it had the advantage which can 
perform read-out operation and write-in operation asynchronously, there was a trouble 
referred to as expensive from needing a high-speed element compared with DRAM of a 
single port etc. 

[0005] The place which this invention is made in view of an above-mentioned trouble, and is 
made into the purpose has the function of what adopted dual port memory, and an 
abbreviation EQC, and is to offer the image data storage which can be manufactured by the 
low cost moreover. 
[0006] 

[Means for Solving the Problem] Do and this invention memorizes temporarily the. digital 
image data corresponding to the video signal of video signal taking-in equipment and an 
image processing system incorporated with the aforementioned video signal taking-in 
equipment. The image data input port which is the image data storage which makes this 
read to the aforementioned image processing system side if needed, and should be 
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connected to the aforementioned video signal taking-in equipment, Two single-port RAM 
which a parallel arrangement is carried out between the image data output port which should 
be connected to the aforementioned image processing system, and the aforementioned 
image data input port and the aforementioned image data output port, and has the storage 
capacity for the video signal 1 field at least, respectively, Alternatively the aforementioned 
image data input port to each of the port of the two aforementioned single-port RAM A 
connectable input-side electronic switch, Alternatively the aforementioned image data 
output port to each of the port of the two aforementioned single-port RAM A connectable 
output side electronic switch, The cooperation circuit which controls the aforementioned 
input-side electronic switch and the aforementioned output side electronic switch so that 
data write-in operation from the aforementioned image data input port and data read-out 
operation to an image data output port are performed by turns without competition in each of 
the two aforementioned single-port RAM, It is characterized by ******(ing). 
[0007] According to this invention, internally, although data write-in operation from the 
aforementioned image data input port and data read-out operation to an image data output 
port are performed by turns without competition in each of the two aforementioned 
single-port RAM It can carry out without being [ write-in operation to image data input port, 
and read-out operation from an image data output port ] conscious of an internal circuitry 
seemingly from the exterior. In addition, since an element with DRAM cheap as two 
single-port RAM etc. is employable, although it has the function of what adopted dual port 
memory, and an abbreviation EQC, the image data storage which can be manufactured is 
realizable by the low cost. 

[0008] In addition, about mutual change control of two single-port RAM, the case where a 
timing signal is made to answer from the self-excited oscillator built in, and the case where a 
timing signal is made to answer from the outside can be considered. It is desirable to use the 
frame synchronization signal or field synchronizing signal supplied from video signal 
taking-in equipment as a timing signal from the outside. Moreover, if the state signal (a 
write-in state / read-out state) of two single-port RAM is sent out to a image-data-processing 
equipment side in that case, the read-out control from the outside will become easy. 
[0009] 

[Example] Below, one suitable example of this invention is explained in detail with reference 
to an accompanying drawing. The hardware block diagram of one example of the picture 
storage concerning this invention is shown in drawing 1 . It does, and this image data 
storage memorizes temporarily the digital image data corresponding to the video signal of 
the video signal taking-in equipment (it consists of high-speed A-D converters etc.) which is 
not illustrated and the image processing system (it consists of a personal computer, a word 
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processor, etc.) which is not illustrated incorporated with the aforementioned video signal 
taking-in equipment, and makes this read to the aforementioned image processing system 
side if needed. 

[0010] As shown in this drawing, this image data storage The image data input port P1 
which should be connected to, the video signal taking-in equipment which is not illustrated, 
The image data output port P2 which should be connected to the image processing system 
which is not illustrated, Two single-port RAM 1 and 2 which a parallel arrangement is carried 
out between image data input port P1 and the image data output port P2, and has the 
storage capacity for the video signal 1 field at least, respectively, Alternatively image data 
input port P1 to each of the ports P3 and P4 of two aforementioned single-port RAM 1 and 2 
The connectable input-side electronic switch 3, Alternatively the image data output port P2 
to each of the ports P3 and P4 of two aforementioned single-port RAM 1 and 2 The 
connectable output side electronic switch 4, So that data write-in operation from the 
aforementioned image data input port Pi and data read-out operation to the image data 
output port P2 may be performed by turns without competition in each of two 
aforementioned single-port RAM 1 and 2 Shell composition is carried out with the 
cooperation circuit 5 which controls the aforementioned input-side electronic switch 3 and 
the aforementioned output side electronic switch 4. 

[0011] As shown in drawing 2 (d), the image data F1, F2, and F3 for every frame which 
constitutes the video signal which should be incorporated, and F4 - are continuously 
supplied to image data input port P1. Moreover, from the image data output port P2, as 
shown in drawing 2 (i), the above-mentioned image data F1 , F2, and F3 and F4 - are made 
possible by the readout one by one in one-frame delay. 

[001 2] The input-side electronic switch 3 has two output terminals A and B, and these output 
terminals A and B are connected to each of the ports P3 and P4 of two single-port RAM 1 
and 2 respectively via the bus bus1 and the bus bus3. Similarly, the output side electronic 
switch 4 has two input terminals A and B, and these input terminals A and B are connected 
to each of the ports P3 and P4 of two single-port RAM 1 and 2 respectively via the bus bus2 
and the bus bus4. 

[0013] as two single-port RAM 1 and 2 -- theoretic - both DRAM and SRAM -- although 
although it is employable, it is desirable to use DRAM from the request of the cost reduction 
which is the purpose of this invention Such single-port RAM 1 and 2 has the storage 
capacity for one video signal as the same storage capacity, is read with the write-in control 
signals 1 and 2, and is made accessible mutually independently using control signals 1 and 
2. Moreover, each ports P3 and P4 of such single-port RAM 1 and 2 are alternatively 
connected to either image data input port P1 or the image data output port P2 by operation 
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of an input side and the output side electronic switches 3 and 4. 

[0014] The input-side electronic switch 3 and the output side electronic switch 4 are made as 
[ perform / change operation / by turns / to the bottom of management of the cooperation 
circuit 5 ], answer the frame synchronization signal s1 sent from a video signal taking-in 
equipment side, and are having change timing controlled so that it is especially shown to 
drawing 2 (a) - drawing 2 (c) by this example. 

[0015] Next, operation of the image data storage which consists of the above composition is 
systematically explained with reference to the timing chart of drawing 2 . Now, temporarily, 
synchronizing with a frame synchronization signal (refer to drawing 2 a), at image data input 
port PI , the image data F1 , F2, and F3 corresponding to the video frame which carries out 
phase continuation, and F4 (refer to drawing 2 d) have arrived, and the input-side 
electronic switch 3 and the output side electronic switch 4 assume that change operation is 
repeated by turns synchronizing with a frame synchronization signal to it (refer to drawing 2 
b and c). 

[0016] Where the input-side electronic switch 3 was carried out at Terminal A side and a 
change setup of the output side electronic switch 4 is carried out again at the B side, at this 
time (Refer to drawing 2 b and c), The image data (F1) from image, data input port P1 is 
written in single-port RAMI via a bus bus1 (refer to drawing 2 e). Moreover, the image data 
(drawing blank) of single-port RAM2 is read from the image data output port P2 via a bus 
bus4 (refer to drawing 2 h). 

[0017] Where the input-side electronic switch 3 was carried out at Terminal B side and a 
change setup of the output side electronic switch 4 is carried out again at the A side, 
subsequently, (refer to drawing 2 b and c), The image data (F2) from image data input port 
P1 is written in single-port RAM2 via a bus bus3 (refer to drawing 2 f), and the image data 
(F1) of single-port RAMI is read from the image data output port P2 via a bus bus2 (refer to 
drawing 2 g). 

[0018] Where the input-side electronic switch 3 was carried out at Terminal A side and a 
change setup of the output side electronic switch 4 is carried out again at the B side, 
subsequently, (refer to drawing 2 b and c), The image data (F3) from image data input port 
P1 is written in single-port RAMI via a bus bus1 (refer to drawing 2 e), and the image data 
(F2) of single-port RAM2 is read from the image data output port P2 via a bus bus4 (refer to 
drawing 2 h). 

[0019] Where the input-side electronic switch 3 was carried out at Terminal B side and a 
change setup of the output side electronic switch 4 is carried out again at the A side, 
subsequently, (refer to drawing 2 b and c), The image data (F4) from image data input port 
P1 is written in single-port RAM2 via a bus bus3 (refer to drawing 2 f), and the image data 
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(F3) of single-port RAMI is read from the image data output port P2 via a bus bus2 (refer to 
drawing 2 g). 

[0020] Where the input-side electronic switch 3 was carried out at Terminal A side and a 
change setup of the output side electronic switch 4 is carried out again at the B side, 
subsequently, (refer to drawing 2 b and c), The image data (F5) from image data input port 
P1 is written in single-port RAMI via a bus bus1 (refer to drawing 2 e), and the image data 
(F4) of single-port RAM2 is read from the image data output port P2 via a bus bus4 (refer to 
drawing 2 h). 

[0021] As a result of repeating the above operation, the image data (refer to drawing 2 d) 
inputted from image data input port P1 By one frame being late for the image data output 
port P2, coming out of it, being read one by one (referring to drawing 2 i), and controlling 
read-out timing and the read-out address by the image processing system side suitably in 
that case It is well known that proper processing processing of expansion of an animation, 
reduction, mosaic-izing, etc. can be performed. 

[0022] Thus, although two single-port RAM 1 and 2 like DRAM cheap in comparison is 
adopted according to this example equipment Since mutual connection of such RAM 1 and 
2 is automatically made to image data input port P1 and the image data output port P2 
through the input-side electronic switch 3 and the output side electronic switch 4, In an 
image processing system side, a function equivalent to a dual port RAM can be realized, 
without the basis by which those RAM 1 and 2 is arranged at the same address space also 
being able to regard **, being able to read image data one by one, and making it conscious 
of any change processing. 

[0023] In addition, although the storage capacity of single-port RAM 1 and 2 was made to 
correspond to the image data for one frame of a video signal in the above example, this is 
only an example to the last, and, of course, proper deformation of considering as a part for 
the 1 field, or considering as two or more frames etc. is possible. 
[0024] 

[Effect of the Invention] It has the function of what adopted dual port memory according to 
this invention so that clearly, and an abbreviation EQC in the above example, and, moreover, 
image data storage which can be manufactured can be realized by the low cost. 

[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the hardware of one example of this invention. 
[Drawing 21 The timing chart of one example of this invention. 
[Description of Notations] , 

1 Single-Port RAM 

2 Single-Port RAM 
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3 Input-Side Electronic Switch 

4 Output Side Electronic Switch 

5 Cooperation Circuit 

P1 Image data input port 
P2 Image data output port 
P3 Port of single-port RAM 
P4 Port of single-port RAM 

51 Frame synchronization signal 

52 Memory state signal 



